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INTRODUCTION

The MSc in Games Software Development is a very technically-oriented course which focusses on the use of the C++ programming language to develop real-time gaming applications. C++ is the primary language used by game programmers and you will need to master it if you wish to be part of this exciting industry. 
You'll recieve an intense period of C++ training at the start of the course, and you will be expected to apply C++ in the majority of modules that you study therafter. This test is designed to help to determine if you will be comfortable with the level of technical programming content included on our course.

The test is entirely made up of questions about C++, despite the fact that we know you may not have had any previous experience with this particular language. This is partly because the test is not completed under examination conditions, and so we assume you will make use of whatever internet resources or books are available to you to complete the test. It is also partly a research exercise in understanding the questions and appreciating the intricate complexities of a language like C++. We wish you the best of luck, and hope that this helps you to decide if this is the right course for you.
Good Luck!

Dr. Jake Habgood
Course Leader for MSc in Games Software Development
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INSTRUCTIONS

The test has 32 questions. You must answer all questions on the answer sheet provided.

For each question, four statements are offered, but there is only one TRUE statement. 
You must decide which one is TRUE. 
QUESTIONS

C++ Basics
1. Which one of the following is not a program control structure?
a) Sequence

b) Repetition

c) Selection

d) Explicit
2. Which of the following are standard C++ data types?
e) int, char, string
f) int, string, dword
g) int, char, float 
h) int, string, float
3. Which tool is responsible for transforming source-code into object-code?
a) transformer

b) compiler 
c) linker

d) debugger

4. Pointers in C++ are denoted by which character?
a) ? 
b) # 
c) * 
d) & 
5. Assuming 'x' is an integer variable containing some value, three of the following C++ statements will set 'x' to the same new value. Which statement is the odd one out?

a) x = x + 1; 
b) x = 1; 
c) x += 1; 
d) x++; 
6. In C++, which directive includes a library file from the default library directory?
a) #include "library filename" 
b) #include <library filename> 
c) #include #library filename# 
d) #include (library filename) 
7. Which of the following program fragments performs the output of 10 integers in reverse order?
for (int i = 10; i < 9; i--)

{


std::cout << i << endl;

}

for (int i = 10; i < 0; i++)

{


std::cout << i << endl;

}

for (int i = 10; i > 0; i++)

{


std::cout << i << endl;

}

for (int i = 10; i > 0; i--)
{


std::cout << i << endl;

}

8. Assuming key is a char variable, how many syntax errors, if any, are contained in the following line of code?

cout << 'Press the [" << key >> "] key." );
a) There are no errors.

b) 2 errors.

c) 3 errors.

d) 4 errors.

9. Which error messages would occur with the following program fragment?

int main()

{


int n;


std::cout << "Enter number one";


std::cin >> n;


std::cout << "Enter number two";

std::cin >> i;

std::cout << "\nThe product is " << (n * i);


return 0;

}
a) syntax error : missing ';' 
b) error: newline in constant
c) syntax error : missing ')' before ';' 
d) error: 'i' : undeclared identifier 
10. How many times will the following loop iterate?

for (int z = 0; z < 50; z++)


z++;

a) None - the program does not execute due to an error.

b) 50 times.

c) 25 times. 
d) 100 times.
11. What will be the values of the variables 'x' and 'y' after the following program fragment has executed?

int main()

{


int x = 0, y;


y = x + 10;


x*=5;


if (x > 0) y = 100;

else


y = 200;


return 0;
}

a) x is 100 and y is 200

b) x is 0 and y is 100

c) x is 0 and y is 200 
d) Nothing - the program does not execute due to error.

12. The following function "processNumber" accepts an integer value as a parameter and should return 1 when that value is positive, 0 otherwise. However, there is an error in the function. What is it?

void processNumber(int n)

{


if (! (n > 0)) return 0;


else return 1;

}

a) The last '}' does not have a ';' after it. 

b) The '>' should be a '<'.
c) The name "ProcessNumber" is an invalid name for a function.

d) The function signature indicates that the function doesn't return anything.

13. If a program declared four variables, one of type int, one of type float, one of type char, and one of type string, which variable would occupy the most space in memory?
a) int 
b) string
c) char 
d) float 
14. Which of the following code fragments compiles and creates a pointer 'q' to the variable 'z'?
{


int z = 0;


int *q = z;

}

{


int z = 0;


int *q = &z;

}

{


int z = 0;


int &q = z;

}

{


int z = 0;


char *q = &z;

}

15. At which points in the program do the variables 'a' and 'z' go out of scope?
int main()

{


int a = 0;


std::cin >> a;


if (a > 0)


{



// Point A


for (int z = 0; z < a; z++)



{




c++;



}  // Point B

}  

return 0; 


// Point C

}

a) Variable 'a' goes out of scope at Point A, and variable 'z' goes out of scope at Point B
b) Variable 'a' goes out of scope at Point B, and variable 'z' goes out of scope at Point C
c) Variable 'a' goes out of scope at Point C, and variable 'z' goes out of scope at Point B
d) Variable 'a' goes out of scope at Point C, and variable 'z' goes out of scope at Point C

16. What will be the contents of the variable 'z' at the time the function 'main' stops executing?

int main()

{


int z = 0;

for (int y = 0; y < 10; y++)


{



int z;



std::cin >> z;


}


return 0; 
}

a) 0
b) Unknown - the program does not compile.

c) 10
d) Unknown - the program does not execute due to an error.

17. Which of the following function signatures shows an example of passing an integer array as a parameter to the function?
a) void exampleFunc(int ArrayParam) 
b) int exampleFunc(int ArrayParam[])
c) void exampleFunc(int &ArrayParam) 
d) int exampleFunc(int &ArrayParam[]) 
18. What is the outcome of the following program?

int * encryptNumber(int w)

{


int *z_ptr = &w;


w++;


return z_ptr;

}

int main()

{


int a;


std::cin >> a;


std::cout << *(encryptNumber(a));


return 0;

}
a) The pointer z_ptr is returned correctly and the value of the variable it points to is displayed. 

b) The pointer z_ptr is returned correctly and its memory address is displayed on the screen.

c) The pointer z_ptr is not declared in an appropriate manner, causing the program to crash.

d) The pointer z_ptr is returned but the variable it points to is out of scope.
19. Assuming the following C++ declaration:

int data[2][4] = {{ 1, 3, 5, 7}, { 2, 4, 6, 8}};
Which one of the following statement is true?

a) The value of the variable data[1][1] is 1. 
b) The variable data[0] is an array that can contain up to 4 integers. 
c) The following C++ statement outputs on the screen all the integer values stored in the array. 
std::cout << data;
d) The following C++ statement outputs on the screen all the integer values stored in the array. 
for ( int i = 1; i <= 2; i++)


for ( int j = 1; j <= 4; j++)



std::cout << data[i][j] << "\n";
20. What does the following program do?

int main() 

{ 


void doSomething( int*);


int x = 1;


doSomething( &x);


std::cout << x;


return 0;

}

void doSomething( int* y) 

{


int x = 0;


*y += 1;

}
a) It outputs the value 0.

b) It outputs the value 1.

c) It outputs the value 2. 
d) It outputs some value representing some memory address.

C++ Classes & Object Orientation

Look at the following C++ declaration and implementation of a user-defined Date class and use it to answer the questions 21 to 28.
class Date {

public:


Date();


Date( int, int, int);


int  getDay() const { return day;};


int  getMonth() const { return month;};


int  getYear() const { return year;};


void setDate( int, int, int);


bool isEarlier( const Date&) const;


bool operator==( const Date&) const; 

private:


int day;


int month;


int year;

};

std::ostream& operator<<( std::ostream&, const Date&);

std::istream& operator>>( std::istream&, Date&);

Date::Date() 
: day (0), month(0), year(0)
{}

Date::Date( int d, int m, int y)

: day(d), month(m), year(y)

{}

void Date::setDate( int d, int m, int y) {


//additonal checkS needed here to ensure date is valid


day = d;


month = m;


year = y;

}

bool Date::isEarlier( const Date& d) const {


return(


  (( d.year > year) ||


   ((d.year == year) && (d.month > month)) ||


   ((d.year == year) && (d.month == month) && (d.day > day))));

}

bool Date::operator==( const Date& d) const {


return (( day == d.day) && ( month == d.month) && ( year == d.year));

}

std::ostream& operator<<( std::ostream& os, const Date& aDate) {


os << std::setfill('0');


os << std::setw(2) << aDate.getDay() << "/";


os << std::setw(2) << aDate.getMonth() << "/";


os << std::setw(4) << aDate.getYear();


return os;

}

std::istream& operator>>( std::istream& is, Date& aDate) {


int d, m, y;


char ch;



is >> d >> ch >> m >> ch >> y;


aDate = Date( d, m, y);


return is;

}
21. After the following sequence of C++ statements:

Date date1, date2;
date1.setDate( 1, 1, 2000);

Which one of the following statements is syntactically valid?

a) int day = getDay( date1);
b) date1.getYear() = 2000;
c) date1 = date2 + 1;
d) cout << date1;
22. Which one of the following statements can be used to create a variable of the Date class which represents the 1 Jan 2000?
a) Date newYear = new Date(1, 1, 2000); 
b) Date newYear( 1, 1, 2000);  
c) Date newYear( 31, 12, 1999) + 1;
d) Date newYear.setDate( 1, 1 , 2000);
23. Which one of the following statements is true?

a) The variables day,  month and year are public data member of the Date class.

b) Since the C++ function getDay is entirely defined in the body of the Date class declaration it is a private function member of that class.

c) The function isEarlier is defined as const to indicate that it does not modify the state of the Date instance it is applied to.

d) The parameter in the definition of the Date class member function isEarlier is a pointer to another instance of the Date class.
24. Assuming that three instances of the Date class have been created with the following declarations:

Date d1(31, 12, 1999); 

//1
Date d2(d1);
 


//2
Date d3; 



//3
Which one of the following statements is true?

a) The statement on line //1 calls the copy constructor of the Date class.

b) The expression getYear( d1) is valid and its value is 31. 

c) The expression d1 != d2 is invalid since the != operator has not been defined for the Date class. 

d) The expression d3.getYear() is valid and its value is undefined. 

25. Assuming that two instances of the Date class have been created with the following declarations:

Date d1( 31, 12, 1999); 

Date d2( 31, 12, 2000);

Which one of the following expressions is valid and its value is true?

a) d1 == d2.setDate( 31, 12, 1999) 

b) d1.getYear() + 1  = = d2.getYear()
c) d1 < d2
d) d2.isEarlier(d1) 

26. Assuming that a C++ function, called earlier, has been defined as follows:

Date earlier( const Date& d1, const Date& d2) {  

//1


if ( d1.isEarlier( d2))





//2



return d1;






//3


else









//4



return d2;






//5

}










//6
and that three instances of the Date class have been created with the following declarations:

Date date1( 31, 12, 1999); 

Date date2( 1, 1, 2000);

Date date3;

Which one of the following statements is true?

a) The earlier function is a member function of the Date class.

b) The expression earlier( date1, date2).getDay() is valid and its value is 31. 
c) The following statement is invalid as the assignment operator has not been defined for the Date class. 

date3 = earlier( date1, date2); 
d) The following statement would output the word "date1" on the screen
cout << earlier( date1, date2);
27. Assuming that a C++ function, called xmas, has been defined as follows:

Date Date::xmas( ) {






//1


Date date;

 





//2


date.setDate( 25, 12, this->year);



//3

return date;
 






//4

}










//5

Which one of the following statements is false?

a) The variable this used in line //3 represents an instance of the Date class.
b) The statements on line //3 could be replaced by the following sequence of statements. 

date.day = 25;
date.month = 12;
date.year = year;
c) The statements on lines //2 to //4 could be replaced by the following statement.
return( Date().setDate( 25, 12, year) );
d) The function xmas could and should be declared as a constant function.. 

28. Look at the following sequence of C++ instructions and decide which of the statements is true.

Date d1( 1, 12, 2001);




//1
Date *p1, *p2;





//2
p1 = &d1;






//3
p2 = p1;







//4
cout << (*p1).getMonth() ;



//5
cout << p2->getMonth();




//6
Date *p3 = new Date;




//7
delete p3;






//8
p3 = p1;







//9
a) The statement on line //3 makes a copy of the content of the variable d1 into the variable p1. 

b) Both statements on lines //5 and //6 produce the same output 
c) The statement on line //7 creates a variable p3 of the Date class.
d) The statement on line //9 is invalid as the pointer p3 has just been deleted in line //8.
29. Which one of the following statements is true in C++?

a) Each C++ class can only have one class destructor and one class constructor
b) A constructor is a C++ class function member which is called automatically when an instance of that class is going out of scope.
c) There is no need to define the default constructor since the C++ system always does it by default.
d) A class constructor is a member function of a class that is used to initialise the state of a new instance of that class.

30. Which one of the following statements is true in C++?

a) With private inheritance only private members of the base class are inherited by the derived class. 

b) Virtual public member functions of a class cannot be modified by any derived subclasses of that class.
c) An abstract class is a class that has at least one pure virtual function and cannot be instantiated.
d) With inheritance, instances of a base class can be used where an instance of the derived class could be used, not the opposite.

31. Which one of the following statements is true?

a) Ideally, large pieces of software should be organised in loosely cohesive and highly coupled modules that can be developed and maintained independently and that can be re-used.
b)  In C++ complex programs are spread across a number of source files that are compiled (may be separately) and then linked together and with the necessary libraries to form the executable program.

c) The header file is a text file that contains information about the services provided by a module. Its only function is to document the source code: it is not actually used by the compiler.

d) The definition of a C++ class and its public function members must be placed together in a header file.

32. Which one of the following statements is true in the object-oriented model?
a) An object's public interface defines which messages this object can send to other objects in the system. 

b) Encapsulation is a principle that states that the internal state of an object cannot be modified by any external influences.

c) Operator overloading is an example of polymorphism.
d) A publically derived class inherits all the functions from its base class. It can also adapt their implementation if necessary and add new features where needed.
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